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plane of the Peripheral membrane support (10^^^^ an ov^r fr^^^ distance that tends to decrease tfte 
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BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present invention relates to flexible mem- 
brane connectors and more particularly concerns 
membrane test connectors that provide a micro 
scrubbing action. 



2. Description of Related Art 

A significant application of the present invention 
concerns test probe connectors for use in testing of 
integrated circuits, and therefore a discu^ion of prwr 
test probe connectors will provide a background for 
description of this aspect of the Im^ention. 

integrated circuit chips are manufactured wrth 
large numbers of Identical circuits on a single wafer 
wWch ultimately are separately cut from the wafer for 
use. It Is desirable to test each circuit .ndividua«y to 
determine whether or not it functions as intended be- 
fore separating it from the wafer. Additional testing of 
separated circuits may be desired in various stages in 
assembly of a circuitand the finished apparatus. Fur- 
ther testing may be accomplished after packaging a 
circuit, after placing it in a multi-chip module, and af- 
ter disassembly of a multi-chlp module to identify in- 
operable circuits. j«,„*io 
conventional testing Involves a probe card thatis 
provided with alarge number of small tungsten blades 

or needles that are mechanically and electrically con- 
nected to a circuit board and act as test P^be 
tects. Electrical leads extend from the contacts to the 
outer edge of the board for connecting the probecard 
to testing circuitry. In use of the blades or needles, 
they are moved into engagement with pads ^ an m- 
tegmted circuit to be tested. The "potion preferably 
should be such that there is a slight scrubbing action 
thatis required for breaking through oxidation coating 
thatoften covers an aluminum, tin or soldertype con- 
tact Thus, blades or needles will effechvely shde 
along or scrub the surface of the pad by a smaH 
amc^nt to break the oxide coating. This provides a 
good electrical connection so that signals can be read 
to detemiine the integrity of the circuit on the chip^ 
Proper scrubbing action is important, but difficult to 

°^%"nds of the test needles or blades must all fall in 
the same plane In order to assure that each one 
makes electrical contact with a pad of the integrated 
circuit. This is accomplished by bending the Wadesor 
needles after they have been mounted on the probe 
card, which, is laborious and time consuming, and ex- 
pensive. Even after such adjustment, the blades or 
needles tend to creep back toward their origina pos- 
ition so that their adjusted locations are lost This lost 
of adjustmentalsocomesaboutfrom the pressure of 

the needles against the chips, aggravated by the de- 



sired scrubbing action used to assure penetration of 
an oxide coating. As a result constant maintenance 
is necessary or the probe cards will not perform their 
intended function. Even when in proper adjustment, 
5 the needlescannotcompensateforsignlflcantdiffer- 
ences in the heights of the contact pads on the inte- 
grated circuit chips being tested. The close spacing 
necessary for testing some chips cannot be achieved 
with conventional needle contacts. The needles may 
10 apply excessive force against the chip so as to danv 
age the chips or their contact pads. Th« problem is 
greatly magnified by the fact that a single ch^ n^y 
require testing at different stages in its assembly into 
a finished module and that each such testing step re- 
is quires a scrubbing action. In fact, some specifica- 
tions will limit the number of times that a single chip 
that can be tested in order to avoid excessive chip 
damage caused by the testing operation itself. 
Improved testing arrangements are disclosed in 
20 a co-pending Application Serial Number 606676 filed 
October 31 , 1990 by John Paslecznik. Jr. for Method 
and Apparatus for Testing Integrated Circuits, attor- 
neys' Docket Nos. PD-90358. 76-242-0. and in a co- 
pending Application Serial No. 752422. filed August 
25 30. 1991 by Blake F. Woith and William R. Crumly fo 
Rigid Flex Circuits with Raised Features as IC Test 
Probe. Attorneys' Docket Nos. PD-91297. 83.171-D^ 
Both of these applications are assigned to the same 
assignee as that of this application and both are inoor- 

30 Sid herein by reference as though f u«y set forth. 
In the above Identified application of John Pa- 
slecznik. Jr.. a flexible membrane is stretched across 
a rigid angular substrate and provided with raised fea- 
tures on one side which connect through crcui trac^ 
35 to a probe card that is in turn connected to the es cir- 
cuitry. During useof themembrane probe for testing, 
the membrane is distorted by air pressure or equiva- 
lent arrangements and <^ntactof the membrane wrth 
the integrated circuit under test deflects the mer^ 
40 brane to insure that raised contacts formed on the 
membrane are pressed against the pads of the i^- 
grated circuit to provide a good electrical connection. 
There has been no satisfactory way to obtain an ade- 
quate wiping or scrubbing actton with the membrane 
« probe of the Pasiecznikpatentappiication. Deflection 
of the membrane during testing is too small to create 
an effective scrubbing actton. Although the menv 
brane of the above Identtfiedco-pendingApplications 

is initially stretched and will experience a relaxation 
50 of thestretchdurlnga small amount of over travel mcK 
tion that follows initial touchdown of the test probe 
contact with the IC chip, the stretch of this membrane 
is distributed over the entire area of the membrane. 
In a typical membrane, having a radius of about one 
55 inch, the membrane is nomially stretohed by deflert- 
ing itdownwardly by aboutO.035 Inches. Th« increas- 
es the total length along the membrane from ite outer 
perimeter to its center by about 0.0005 Inches. If en- 
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gagement with a wafer or IC chip under test employs 
a 017 inch overtravei, as Is common, the total length 
of the membrane from the outer diameter to its center 
decreases by 0.00025 inches during overtravei. Hov*- 
ever. this change In length Is distributed over the full 
one inch radius of the membrane and. accordingly, is 
insignificant at any given single test probe contact, 
and will provide no effective scrubbing action. 

Some connectors have been designed to pro- 
duce a scrubbing action by moving the connector con- 
tact features or so-called gold dots to introduce a wip- 
ing action that occurs during contact This has in- 
volved complicated cam or wedge mechanisms that 
are unreliable or costly and difficult to maintain. Fur- 
thermore, reliable wiping action requires a relatively 
large motion for the wiping. This impacts upon d^ 
sired density of the connectors, making it difficult to 
utilize a test probe having contacts that are sufficient- 
ly close to one another. 

Accordingly. Is an object of the present Invention 
to provide membrane connectors that minimize or 
avoid above-mentioned problems. 

SUMMARY OF THE INVENTION 

In carrying out principles of the present Invention 
in accordance with a preferred embodiment thereof, 
a membrane connector Includes an elastic membrane 
stretched across a support with a plurality of connec- 
tor contacts mounted on an intermediate contact sec 
tion of the membrane. Means are provided for re- 
straining stretch of a portion of the area of the mem- 
brane between the support and the contact section 
and concomitantly permitting stretch of the mem- 
brane over the intermediate contact section. Accord- 
ing to a feature of the invention, stretch of portions of 
the membrane is restrained by bonding a layer of a 
relatively Inextenslble material to certain portions of 
the membrane outside of the Intermediate contact 

section. ^. . ^ 

To construct and use a circuit testing probe ac- 
cording to principles of the present Invention, there is 
provided a flexible elastic membrane having a sub- 
stantially planar unstressed condition and having an 
axis perpendicular to the plane of the membrane. Test 
probe contacts are positioned at a contact section on 
one side of the membrane in a pattern corresponding 
to that of pads on a device to be tested. Conductive 
means are provided on the membrane to extend from 
the test probe contacts to peripheral portions of the 
membrane for connection of contacts to a testing cir- 
cuit The peripheral portions of membrane are held in 
a predetermined configuration and the contact sec- 
tion of the membrane is axially displaced from an un- 
stressed condition. This displacement rauses 
stretching of the contact section and outward dis- 
placement of the test probe contacts. Concomitently. 
stretch of portions of the flexible elastic membrane 



between the contact section and the peripheral por- 
tion IS restrained. The probe with its stretched central 
section is moved to a device to be tested so as to 
press the probe contacts against pads of the device 
5 to be tested. This causes axial displacement of the 
contact section partly back toward its unstrassed 
condition to thereby partly relax the radial stretch of 
the contact section. The relaxation causes the test 
probe contacts to be inwardly displaced as the test 
10 probe contacts engage the pads of the device to be 
tested, thereby providing a snrall amount of scrubbing 
of the test probe contacts against the pad. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 is a simplified schematic side elevational 
section of portions of a membrane probe em- 
bodying principles of the present invention; 
FIG. 2 is a plan view looking at the upper side of 
the probe of Fig. 1; 
FIG 3 is an enlarged fragmentary view of por- 
tions of the central section of the membrane 
probe of FIGS. 1 and 2; 

FIG 4 illustrates certain aspects of the geometry 
of the scrubbing action of the described mem- 
brane test probe; 

FIG. 5 illustrates an alternative inextensible 
shield configuration; 

FIG. 6 Illustrates another appllcatton of a mem- 
brane connector, and 
FIG. 7 Is an enlarged section of the membrane 
connector of FIG. 6. 

35 nFSCRlPTlON OF PPPFFRRFD EMBODIMENTS 

Principles of the present invention are applicable 
to many differenttypes and configurations of connec- 
tors that benefit from occurrence of a wiping action 
40 during connection. The Invention takes advantage of 
stretching and/or relaxation of a connector membrane 
to produce lateral motion of contacts resulting in the 
desired wiping action. Therefore, principles of the 
present Im^ention may be used in any arrangement in 
4S Which a membrane or flexible elastic connector sub- 
strate may be used. The invention has been initially 
embodied in a membrane test probe using relaxation 
of the membrane to achieve wiping action and de- 
signed for testing Integrated circuit chips, and. ac- 
50 cordingly. will bo first described in a test probe con- 
figuration. 

Illustrated in Fig. 1 are portions of a membrane 
probe that are fundamentally the same as those de- 
scribed in full detail in the above identified co-pend- 
55 ing Applications. A membrane support frame in the 
form of a rigW angularsubstrate 10 is af fixedly mount- 
ed on test equipment support structure (not shown) 
and formed of a suitable dielectric material such as 
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photo-ceramic material,apolyimideoraphenolBres- 
in Secured to the substrate 10. as by an adhesive or 
other means, is a thin, flexible, elastic, transparent 
membrane 12 upon the lower surface of whjch as 
viewed in the drawings, has been formed a plurality 
of test probe contacts 14 that are electrically connect- 
ed with conductors 1 6 formed on the side of the mem- 
brane that bears the contact 1 4. it will be understood 
that although only sbc test probe contacts 14 are 
shown in FIGS. 1 and 2, the ptobe may have any surt- 
able number of test probe contacts which are ar- 
ranged In a pattern that is designed to be congruen 
with the pattern (commonly the edges of a rectangte) 
of pads to be contacted on an Integrated circuit chip 
to be tested. The membrane Is fomied of a suitable di- 
electric material such as Kapton or other potyimide. 
The conductors individually extend from one of the 
probe contacts radially outwardly to a peripheral por- 
tion 18 of the membrane which peripheral portion is 
fixedly secured to the annular substrate. At the per- 
ipheral portion, individual conductors are connects) 
by means of vias 20 extending through the annular 
substrate 10 tocontact elements 22 on the other side 
of the substrate 10. Contact elements 22 connect to 
test circuitry (not shown). The membrane support 
frame 10 circumscribes a large circular opening 
aaL the entire area of which extends the elastic 

flexible membrane 12. Preferably the "^emt^"* 
stretehed tightly across the area circumscnbedbythe 

annular substrate 10. Nevertheless, both '".tally anj 
Increasingly with use. the membrane -"ay tend to 
stretch and sag and thereby assume an undefined 
and unpredicteble configuration. 

Toenablethemembranetobe properly stretehed 

and shaped and to provide a pressure backup for the 
central contact section that bears the test probe con- 
tacts 14. a rigid transparant platen 30 is f o"nt«^ to 
the upperside of the membrane to extend substantial- 
ly across and over the entire area of the central seo- 
tion at which the test probe contacts are mounted. To 
provide for variations in height or elevation of the va- 
rious test probe contacts and/or the contact pads of 
TciSi. Chips to be tested, a resilient f le^lje e^a. 
tomericbaclcup pad 32isinterposed between therigid 

platen and the central section of the membrane A 
fixed transparent bad. plate 34 extends aao^s the 
annular substrate 10 and is fixed thereto. The back 
plate includes a blind recess 36 in which is mounted 
a compression spring 38 that is captured between 
and bears upon the inner end of the «cess 36 and a 
central portion of the rigid transparent P'^ten 30 
spring 38 resiliently urges the •"^'^brane *h.ch is 
substantially planar in unstressed conditm dowrn 
wardly away from the unstressed plane of the rnem- 
brane to the illustrated stretched configuration. For a 
one inch radius membrane, for example, the distance 
d between the f ixed peripheral portion of the rnem- 
brane and the now lowered surface of the central sec 



tion is about 0.035 inches. .,.„rian 
The probe card, including membrane 12 and an- 
nular substrate 10. is arranged to be fixedly mounted 
to probe test structure (not shown) that provides sig- 
5 nal connections from test circuitry to individual ones 
of the probe contacts 14 by the conductors 16 vias 
20 and contact pads 22. The probe card may be se- 
cured to a testf ixture by means and in the manner de- 
scribed in the above identified copending Applica- 
io tions. When mounted In the test fixture and pressed 
Tgainst an IC chip, the prebe contacts will e ectric^ly 
connect the pads of the chip for transmission of test 
slqnals to and from the chip pads. 

Probe test contecte 14 are all mounted in a sub- 
« stantially central section on the outer (lower as 
viewed in FIG. 1) surface of the membrane. The inter- 
mediate central, or contact section, occupied by the 
test probe contacts is a relatively small portion of the 
entire unsupported area of the membrane. ^^'^^^"^ 
20 pie.thecontectareaofthemembranemayhaveadH 

menston of 0.30 inches on each side for a membrane 
having an overall diameter of two inches. 

As previously mentioned, the membrane and the 
resilient elastomeric back up pad 32 are both elastw 
25 and will stretch as the membrane Is pressed down- 

*^r:mrZCo"e.d50isbondedtothe 
inner side of the membrane to make outer portions of 
the membrane inelastic. uu^a- 
30 Operation of the membrane probe firetwiH be de- 
scribed without the presence of rigWifying shield 50 
soas to explain limitations of a configuration in which 
the entire area of the membrane is elastic. In use of 
the described membrane probe (without shie d 50). 
35 the probeismoveddownwardlytowardthesurfacetrf 
an IC Chip 42 (Fig. 1) that -IS to be tested. T^e chj 
beara contact pads 43. 44. At touchdown the probe 
contact 14 initially engage the chip pads of 43, 44. 
Thereafter a predetemtined amount of over travel, 
40 e.g. continuing downward motion of the probe is pro- 
vided in order to insure good firm contact. Th« over 
travel amount may be In the orderof .017 inches in a 
tvoical probe testing arrangement. Initially, the spring 
displaces the membrane downwardly from an un- 
45 Stressed condition in which the membrane extends ^ 
a substantially planar arrangement across the suth 
strata 20 to a fully stretehed condition in which the 
central section of the membrane with its test probe 
contacts 14 has been displaced through a distance d 
50 which is approximately 0.035 inches. After touch- 
1Z the .0?7 inch over travel tends to return the 
n,embrane back toward its unstressed conditior^ ef- 
fectively moving it back by the amount of the over 
travel distance. This over travel operation tends to re- 
« lax part of the stretoh of the membrane originally pro- 
vid^ by the spring 38. in the course of this relaxation 

the several test probe contacts move radially inward- 
ly However, in a typical probe of the dimensions de- 



EP0 623 826 A1 



t,«ne is one inch -^^X^^;^ to be tested is 
spring 38 pnor to conta<*«« ^^^^^^^ 30 

0.035 inches, the T^^^^^^"^^^ periphery of the 
that the totai iength ^^"^ *;,°"J,Urane has been 
membrane to center ofJJ« decreases this 

increased. The O-^^ J '"^J.^^^^^^^^ This amount of 
totai length by about O-OJO^^ '"jn ^ .^^ 

decrease in membrane ^ngth f jom ^^^^^ ^^^^ 
periphery is <«str.buted over the ^^^^^ ^ 

^'"^c.rdingtoprinc.a.s^^^^^^^^^ 

s^r^:rdrurr^sect^^^^ 

^"ni^t probe -tacts .e -^^^^^^^^ ^,,3 .ex- 
Other PO"'°"^,;^^*^Jo 0S25 inch change of 
tensible and thus t^^J e'^'^^.^^J^, ,«vei is caused to 

of the flexible membrane. ^^^^^ j^e 

outer portions o the mj ^^p^^^, 

central contact ''XZ^:*^^^ and inelastic by ap^ 
supportioaremademe^ens ^^^^^^^^ 

pncationofthe8h.eldlayerfwm^^^^^^,^,^^^^ 

escopperforexamp^-<«^^^^^^^ 

FIGS. 1.2 and 3. T^« ^JJ ,^^^,33, for example, « 

have a ^^^^^\?^^^^^^rr^e^^r^ev^^^rr^•^^ 
much stifferthan the P^ast^n^^^ 

„adeofthel<apton,f«exampi ^^^^^^ 

per is 40 times greater than s^ bonded or otherwise 
membrane.Thecoppersh«^J«5^" 
fixediyattachedtosubsta^'^^t 

membrane betw«;" '^^^'^.cing ^3,„ti3lly all of 
the outer PenP^^'^^there^V t„vel distance 

the change in '«"9* *° ^,3^ gection of the 
to occur over the e n « -^ coppe' 

membrane v^hich J^?!"; outer circular penph- 
8hield.The copper shieldhasan^^ j^^ 
erythatisdosetoorn«ye)dend.nt ^^^^ 

nlsubstrateioandan, ne^^^^ 
to but spaced frorn he outwpen ^.^ ^ 

contact section of the "^^T^ ^ radius of the 
0.00025 inch «='^«"9e '"S^^^^^^^ 
one inch radius membrane.s^^^^^^^^ 

when it occurs P"'"'"'^ ^t^^n The arrangement 
thecenter14ofthe«^^t^^^^^^^^^ 

CrS^mo!^^^^^^^^ 

tral section of the membrane^^^^^^^ ^ 

e between melast c outer 
brane and the plane of the c«ntr ^^^^^ 

rra;rt:Cr:Uo.03S inches, per 



.eprobeofthedlmensionsd^^^^^^ 

gleeisapproxima^V^w^^^a-^^^^^^^^^ of di*- 

be readily ^PPff^^^^f neatly exaggerated 

placements and «je a 9^^^^^^^^ ^^^^^.^^ 

5 in the drawings for Clarity on 

tate exposition. ^ geometrical relations 

FIG. 4 ia an -cement that causes 

that wii. explain j.^e - ;al ^«P^-^^^^^^ point 130 

,0 to be the center of „, the membrane, 

ter of the central ^-^^^^Z, 144, 145. 146 «e 
Probe test contacts i^^-/*''' . hown (in solid 
positioned on this cent«Ue«^;;„' J" ^ 
Ls) m the fully f f jr^lc chip. Test probe 
,5 touchdown upon the P^J « 4 correspond to the 
contacts 141 trough 146 of Fia ^ 3 

probe oon;acts U s^^^^^^ „nes) 
These test probe conJ^'^J™ ^„dition where they 
in a radially ^"'^"itrrSg of the centml section 
20 are positioned by ^^^^J'JJjto^ of spring 38. Prior 
of the membrane «used by actra ^^^^ 
to and just at to"cbdJ«n the tes^^^^^^^ 

to 146 are P^^-'^f ^.i^^rhdown. motion of the 

illustrated in FIG '^^''^ei distance of 0.01 7 in- 

,5 probe continuesto an o^'^f of the cen- 

cL>ereby partially r^»j9j^^^^^^ 
tralcontactsectionofthemembran 

contacts are *ereby «d mOyJw ^ J^^ 
they engage the '^'^^^^^^^ the probe con- 

30 cordingly . at the °' ^^"^^^ted in dotted lines as 
tacts are in the Pf * ""^^l^fS the test probe con- 
Ula through ^^f «;"^^,7,?^,e membrane touch 
tacts of the centra^ sertion ^^^^ 
down upon the ICd.ppads^a-'^'Jp,^^ 
35 in the direction ^ ^^^J^ J.U position of the 
tance between ^"^ jhe scrubbing action, 
contacts is the "«9"'^"^!f hiving the dimensions 
Tests of a membrane probe hav>ng ^ 

and conf iguration <^^''^^;:^:^.^ mark that is 

„ suitant scrubbing adtton<«^^^^^ 
approximately0.00025^b^'o 9 

scrub markmayvaryaco^rdmg^^^^^ 

^^'%Tif3 'ThS S^ directions parallel to 
tacts 141, 143. J^* , obe pattern, asfbrcon- 
« thesldesoftherectangularprooep 

tacts 142. 145. for example^ ^ ^^^^^ 

The shield layer 50 "^^y /^f J^ntation of the 
,he amount Va" s iTa^^^^^^ 
scrub mark. FIG. 5 « " e^of the nonelastic 
50 shows an aternatwe arrangemen 

shielding applied to tj« membrane 160 

diagram of FIG « sbo^^„„^ J^ection 162. Inexten- 
having a can ral ^^^^^ discontinuous copper 
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materlalaboveorbelow(asviewedinF16.5)thecen- 
tral contact section 162. With such a configuration, 
the membrane is substantially inextensible hor^on- 
telly between its outer periphery and the penr^e tero 
the'centrai section 162 but is extensib e vert,^ 
its fuli diameter. With such a configuration there is 
relatively little scrubbing motion in a vertical d^ectjon 
as vieJed in FIQ. 5) so that substantially the 
scrubbing motion will take place in a horizontal d.rec- 

Effectively, shape and location of the shield sec> 
tions 164 and 166 of FIG. 5 ^"f'"^/'^*'^^^ 
n^embrane contact section 162 to Predetermine J^^ 
Ited horizontal directions (as viewed in FIG. 5) and ai 
low stretch in a vertical direction ac«,^ .ts f uH d«r^ 
eter. Thus, there is relatively little if enV- J^^Jf^ 
stretch of the membrane central section All effert^e 
stretch of the central section 1 62 is confined to a sub- 
stantially horizontal direction. 

The shield layers of both Fig. 2 and Fig. 5 may 
also act as a electrical shield or ground layerfor con- 
S impedance configurations of the membrane 

•"'^Shoug'h principles of the invention have been 
first applied toamembrane test probe and have been 

Sbed above in such application. ^^^^^ 
understood that the invention .s ePPl-caWe to many 
other types of flexibleconnectors. Fo^example^^x 
ibieconnectors of various types have beenfom^dby 

laying down electrically conductive races on a thin 
flexible elastic substrate and forming gold dots or 
rmps^nanendofthetracestoprovidef^p^^^^^^^^ 

contacts. Flexible circuit '^P' 
shown and described in U. S. Paten No. 4.125.3 0 o 
Patrick K Reardon. 11; U. S. Pe^nt No. 4.116.517 o 
Selvane. et al.; and U. S. Patent No. 4.453.795 to 
Mi.%t al. This type of flexible circuit conne^r 
may be employed in the electrical connection of a 
Se^boa^ 200 to a daughter bo«rd 202 . an ar- 
rangement such as illustrated in FIG. 6. In FIG- J por 
Ls of the mother board 200areshownmrelat«^^^ 
one of a plurality of daughter boards 202. whKj me 
effectively edge mounted to the mother bc«rd and 
physically and mechanically connected thereto by 
conventional means (not shown). .^^^^^.^ 
Electrical connections betweenthe '^^^'^'^'^ 
200andthedaughterboard202areformedbyaflex- 

ibleciraiitconnector204compris.nganbbon or sheet 
of a flexible matertol having a plurality of «rc«.t traces 
formed thereon which connect to ««e<J dots or con 
nector contacts. The flexible circuit of this edgecon^ 
nector is shown in detail in FIG. 7 and ^mprise a 
thin elastic membrane 208forming a substrate which 
extends across thebottomof daughter boa«1202a d 

includes upwardly extending end portions 21W18 
that are mechanically pressedagainstsurfaceso the 

daughter board with suitable electrical conne<^o^ 
(not Shown in FIG. 7) interconnecting inner surfaces 



of the flexible substrate ends 216.218 w.tt, connect 
tions on outer surfaces of the daughter board The 
flexible membrane 208 is formed with a PluralJ^ ^ 
raised dots or pressure contacts 220.224 connected 
5 totraces226.228ontheinsideoruppersurfaceothe 

mirJbrane 208. Traces 226.228 extend upwardly to 
Tonlctions on the inner surface of the membrane 
ends216.218. which electrically connecttoother con- 

tectsontU daughter board.Traces226.228a,«co^^ 

shorttraces230.232ontheoutersurfaceoftheme^ 
brane 208 and electrically oonductwe vas 234 236 
extending through the membrane and connecting to 

,5 *'^1^terSbetweenthethinflexibleelas«cm«n- 
brane 20rand the iowenr^stedge of daughtor^b^ar^^ 
202 and fixed to the daughter board is a board edge 
bar 240 that extends along at least Port«.ns of »he 
edge of the daughter board and is formed with a re^ 
20 c Js 242 in which is mounted a oornpresaio" apnng 
244. interposedbetweenthefreeorlowerendofthe 
spring 244 and the membrane 208 am a rigrf platen 
248 and a strip of elastomer 250 which bears upon the 
fnnersurface Of the flexible membrane 208. Inexten- 
« sible Shield member 252.254. of r«kl .'"elas^^c oop- 
oer for example, are bonded or otherwise f ixed y se- 
'cSedotheoutersurface of portions Of the vert««ny 

extending membrane between the uppermost mem- 
brane end portions 216.218 and the laterally outer- 
30 most ends cf the membrane central contact section 
Taf c^^ies the contact dots 220.224. The irtermed i- 
rs^tLofthemembrane208extendshonzontelW 
along the elastomer and then benwa^^/a^e^t^ 

er end of the elastomer at bend portions 260.262 to 
35 outermemb.anesections217.219thatarefreeofat- 

techment to the mother board. It is to these outer sec- 
SnTbetween bend porttons 260.262 and th^^^^^^^ 
Dortlons 216.218. that the inelastic shield mernber is 
Sd The Shield members 252.254 ejen^from 
40 these bend porttons of the membrane 260.2B2 up 
wardly along substantially all of the -"embrane that 
would be stretched by the action of apnng 244 iH^ 
shield members were omitted. Fasteners 270.272 je 
cure outer sections of the membrane to bar240 but 
45 leave a substantial length of the n^embrane f ree of sa- 
curement between the fasteners and bend portions 

OCA 562 

'initially, before the daughter board has l,een con- 
nected to L mother board, the spring disp aoes the 
.„ oraten elastomer and adjacent portions of the mer^ 
Cedownwardlyawayfromtheedgeofthedaugh. 

ter board, or, more specifically, away from the lower 
SeTedge bar 240. The edges of the membrane 
216 2 8 are fixedly secured to the daughter board, 
55 and'thusthed«placementoftheintem,ediatesect.on 

0? the membmne 208 results in a stretching of the 
membrane However, because of the fixedly secured 
SstTc Shield members 252,254, this stretching of 
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section of the TtZi^6m^Srto.r6 'spre^ 
ed down against '^^'^^'^^JT j^ttfica contact 

with contact P^'J.^f ;?®.j;"^^brane is displaced 

intermediate ^f'^^f.^^Z^^ri the edge of the 

upwa««y. by '^^r^^^S^sor^e of the tension 

daughter board to .^usiy described, this 

andsomeof stretchmg^ Aspjev^usl^^^^^ ^ ^ 

causes a micro «<f ''^"^ a^."". ^^^^^j^ 

displacement of the g action along 

220.224. to cause a ■^ ""Jf.Se cfrcuit connector 
contacts 266,268. Thus this flexible ^^^^ 

arrangement oP^^f^J/^^^^'annLr as does the 
action substantially ^^""^ .^^^ at)ove and illu- 
flexible membrane probe desonoeo 

strated in FIGS. 1-5. P„em- 
,„ the arrangement Shown. ^^^^ 

brane sections ° ^ge bar 240. in which 

l,eing secured ^^^.t%^Zy be omitted, 
case shield members 252.254 may 
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Claims 

1. Amembraneconnectorcomprlsing: 

a support. stretched across 

an elastic -^^'^^^^/^/JaZ an Inter- 
said support, said membrane having 

'"^^'nS:ryoCnUonsa«contactsec. 
^^"•teansforrestralningstre^h^^^^^^^^ 

rrb^n:;ni=^^^^^ 

contact section. 

said means for '«?,'!'"'"La,f-«^^ 
membrane. 

mediate contact section. 
4 The membrane connector of Claim 3 including a 
*■ Jaten secured to said elastomer. 

, The membrane connector of^^^^^^^^^^^^^^ 

spring means '"J-P^-^Sad^ said in- 
:rn:Srrt:ct^:rnf^thep.aneofsa.d 

support 

e. The membrane connector of Calm 5 wherein 



said layer of inejensible m^^^^^ 

wardly in a first J"";^t,~d direction 

tion. and is discontinuous « 
transverse to said first direction. 

membrane. 
9 Amembranetestprobecomprising: 
a perimetric support. 

„ extensible contact se<*»" J' ; ipextensible 

said test probe contacts. 

10.ThetestprobeofC,aim^.w.e^^^^^^ 

rmCn"nrdet;aye^f.^^^^^ 
TmSa. bonded to the membrane. 

45 . rvf Claim 10 wherein said layer of 

a metallic conductive matenal. 

said perimetric support. 
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said membrane at said contact section, a platen 
positioned on said elastomeric layer, and wherein 
said means for displacing comprises means inter- 
posed between said plate and said platen for re- 
slliently urging said contact section away from 
said plate. 

14 Amethodofconstructlngandusingaclrcultteat- 
■ ing probe to test a device having pads be contact- 
ed by the probe, said method comprising the 

steps of: ^ . 

providing aflexible elastic membrane hav- 
ing a substantially planar unstressed condition 
and having an axis perpendicular to the plane of 
the membrane, 

securing test probe contacts at a central 
section on one side of said membrane In a pat- 
tern corresponding to that of pads on the device 

to be tested. 

extending conductor means on said mem- 
brane from said contacts to peripheral portions of 

said membrane lor connection of said contacts to 

a testing circuit, 

fixedly holding said peripheral portions of 
said membrane in a predetermined configuration. 

axially displacing said central section from 
said unstressed condition to laterally stretch said 
central section, and to laterally outwardly dis- 
place said test probe contacts. 
^ restraining stretch of said flexible elastic 
membrane between said central section and said 
peripheral portions, and 

moving said probe to a device to be tested 
so as to press said test probe contacts against 
pads of the device to be tested, said step of mov- 
ing comprising axially displacing said central seo- 
tion back toward said unstressed condition to 
thereby partly relax the radial stretch of said cen- 
tral section and to radially inwardly displace said 
test probe contacts as said test probe wntects 
engage the pads of the device to be tested, there- 
by providing a small amount of scrubbing of said 
test probe contacts against said pads. 

15. The method of Oaim 14 wherein said step of re- 
straining stretch comprises securing a layer of in- 
extensible material to said membrane at merrv- 
brane portions that are radially outward of said 

central section. 

16. The method of Claim 14 wherein said step of re- 
straining stretch comprises securing a layer of in- 
extenslble material to said membrane at mem- 
brane portions that are of limited cltcumferential 
extent and extend radially outwardly of said cen- 
tral section. 

17. A connector part for electrically connecting first 



and second members, said connector part com- 

''"^'"^a flexible elastic membrane fixed to one of 
said members at mutually spaced locations and 
having a contact section between said locations. 

a plurality of connector part contacts on 
said membrane at said Intermediate section, 

means for displacing said membrane to 
stretch the membrane between said locations. 

^"^ means for restraining stretch of the mem- 
brane at portions of the membrane between said 
contact section and said locations. 

18. The connector part of Claim 17 wherein saU 
membrane includes at least one outer section be- 
tween said contact section and said one member 
that Is free of attachment to said one member, 
and wherein said means for restraining stretch 
comprises means for restraining stretch of said 
outersection. whereby stretch of said membrane 
is confined substantially to said contact section. 
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